f Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Pubiication number : 06-1 1 2407 

(43)Date of publication of application : 22.04.1994 



(51)Int.CI. 



H01L 27/04 
H01L 21/90 



(21 Application number : 04-261417 
(22)Date of filing : 30.09.1 992 



(71 Applicant : TOSHIBA CORP 

(72)Inventor : SUGIMAE KIKUKO 
TAKUBO TOMOAKI 
TAZAWA HIROSHI 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To prevent increase in wiring length between 
an I/O buffer and an outside connection electrode by a 
method wherein the outside connection electrode is 
arranged in two or three turns inside the outer 
circumference on an element region. 

CONSTITUTION: The external Connection electrode 2b of 
the second round of a chip is arranged in parallel with 
those of the same shape formed by a metal wiring layer of 
the second layer on an element or an I/O buffer 4, not on 
a field oxide film 1 , and they are connected by a via 
contact hole. The external connection electrode 2c of the 
third round of the chip is formed by the third metal wiring 
layer on the element or an I/O buffer 4, not on the field 
oxide film. The external connection electrode 2 is arranged 
vertically on the upper part of three I/O buffers 4. As the 
external connection electrode is placed on the I/O buffer 
4 f the external connection electrode and the I/O buffer 
can be wired directly, and the increase in wiring length can 
be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

1. This document has been translated by 
computer.So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Semiconductor integrated circuit 
equipment characterized by providing the 
following. The integrated- circuit- device 
field formed on the semiconductor 
substrate. Two or more metal conductors 
formed in layers on this 
integrated-circuit-device field. Two or more 
electrodes for external connection formed 
so that the aforementioned 
integrated-circuit-device field may be 
surrounded by piling up the 
aforementioned metal conductor of the 
lowest layer to the best layer on a field 
oxide film so that the metal conductor of 
the lowest layer may serve as the upper 
layer from the circumference on this 
integrated-circuit-device field one by one 
toward the inside. 

[Claim 2] The aforementioned electrode for 
external connection is semiconductor 
integrated circuit equipment according to 
claim 1 characterized by being formed by 
connecting the aforementioned metal 
conductor of at least 1 portion by the metal 
conductor. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] Especially this 
invention relates to arrangement of the 
electrode for external connection with 
respect to a semiconductor integrated 
circuit. 
[0002] 

[Description of the Prior Art] Generally, the 
semiconductor integrated circuit is formed 
on the semiconductor chip called IC chip 
and an LSI chip, and in order to use this as 
electronic parts, it is required to make a 
signal output and input between the 
integrated circuit on the above-mentioned 
semiconductor chip and the exterior, or to 
supply a power supply to the integrated 
circuit. 

[0003] Arrangement of the electrode 2 for 
external connection in such a 
semiconductor chip is common knowledge, 
and is used in the large majority. That is, 
on the field oxide film 1 around the 
integrated-circuit-device field 3, the 
laminating of the multilayer metal 
conductor is carried out, and it forms by 
connecting each other ( drawing 9 ). A 
semiconductor chip has the element field 3 
which consists of I/O buffers arranged so 
that a logical circuit block and these may 
be surrounded on a semiconductor 
substrate, and the electrode 2 for external 
connection is arranged further at this 
periphery. Neither an element field nor 
wiring is formed in the bottom of this 
electrode 2 for external connection 
( drawing 10 ). 

[0004] There are the following troubles in 
the semiconductor chip of such structure. 
Since the area of the electrode section for 
external connection of the periphery 
section does not change even if it raises the 
degree of integration of an element field 
and reduces the area of an element field, 
the area of a semiconductor chip does not 
change. Moreover, even when a 
semiconductor chip improves functionally, 
the increase in the electrode for external 
connection of a periphery cannot increase 
the number of impossible hatchet signals 



etc. 

[0005] Although it corresponded by 
conventionally making the electrode for 
external connection small to the increase in 
the number for external connection of 
electrodes, or reduction-izing of a chip, 
there is a limit in reduction- ization of the 
electrode for external connection. Then, it 
not only arranges the electrode for external 
connection into the periphery portion of an 
element field, but the technology which 
arranges the electrode for external 
connection also on an element field is tried. 
There is JP,3- 108338, A as an example of 
this technology, and the electrode for 
external connection is formed on an 
element field using the one section of the 
best layer of a conductive layer. 
[0006] 

[Problem(s) to be Solved by the Invention] 
Having arranged the electrode for external 
connection freely all over an element field 
in the semiconductor chip of composition as 
mentioned above, in order to prevent 
un- connecting, when making the number of 
wiring increase when it is going to wire 
with the present 

multilayer- interconnection structure, in 
order to arrange at an element field edge as 
usual, the price went up, and the I/O buffer 
had the trouble that the wire length 
between the electrode for external 
connection and an I/O buffer became long. 
Moreover, in order to arrange an I/O buffer 
freely, a large change of Layout CAD is 
needed. 

[0007] this invention is made in view of the 
above-mentioned technical problem, and 
the place made into the purpose offers 
without change of Layout CAD the 
electrode disposition method for external 
connection which prevents the increase in 
the wire length between the electrode for 
external connection, and an I/O buffer. 
[0008] 

[Means for Solving the Problem] The 
integrated-circuit-device field where this 
invention was formed on the semiconductor 



substrate, and two or more metal 
conductors formed in layers on this 
integrated circuit- device field, It goes 
inside from the circumference on this 
integrated-circuit-device field. It is 
characterized by offering semiconductor 
integrated circuit equipment equipped with 
two or more electrodes for external 
connection formed so that the 
aforementioned integrated-circuit- device 
field may be surrounded by piling up the 
aforementioned metal conductor of the 
lowest layer to the best layer on a field 
oxide film so that the metal conductor of 
the lowest layer may serve as the upper 
layer one by one. 
[0009] 

[Function] As mentioned above, it becomes 
reducible [ the increase in the number for 
external connection of electrodes, and the 
area of semiconductor integrated circuit 
equipment ] by arranging the electrode for 
external connection not only a field 
oxide-film top but on an element field. 
Moreover, the increase in an I/O buffer and 
a wire length inter* electrode [ for external 
connection ] can be prevented by arranging 
the electrode for external connection with 2 
rounds and 3 rounds inside the periphery 
on an element field. 
[0010] 

[Example] The example of this invention is 
explained in detail, referring to a drawing. 
The semiconductor chip used as 
semiconductor integrated circuit 
equipment forms the element field 3 by the 
field oxide film 1 on a semiconductor 
substrate, forms the gate with polycrystal 
silicon etc. and is formed from the layer 
insulation film 5 of metal wiring and the 
meantime by which the laminating was 
carried out to three layers on those circuit 
elements and which consists of aluminum, 
for example. This metal wiring layer 
consists of a wiring layer of the 3rd layer of 
the best layer which forms the wiring layer 
of the 1st layer, the wiring layer of the 2nd 
layer, and the electrode for external 



connection (2a, 2b, 2c). The beer contact 
hole connects between the wiring layers of 
the 1st layer and the 2nd layer. Electrode 
2a for external connection of the No. 1 
periphery of a chip is put in order by the 
thing of the same configuration and 
parallel which were formed by the metal 
wiring layer of the 1st layer and the 2nd 
layer on the field oxide film, and is 
mutually connected by the beer contact 
hole. 

[00 11] Electrode 2b for external connection 
of the 2nd round of a chip is put in order by 
the thing of the same configuration and 
parallel which were formed by the metal 
wiring layer of the 2nd layer not on a field 
oxide film but on the element or the I/O 
buffer, and is mutually connected by the 
beer contact hole. Under this metal wiring 
of the 2nd round, metal wiring, element, or 
I/O buffer of the 1st layer may exist. 
[0012] Electrode 2c for external connection 
of the 3rd round of a chip is formed of the 
3rd metal wiring layer not on a field oxide 
film but on an element or an I/O buffer. 
Under this 3rd"layer metal wiring, the 
lst-layer metal wiring, the 2nd-layer metal 
wiring, an element, or an I/O buffer may 
exist ( drawing 3 ). ( drawing 1 ) ( drawing 
2) 

[0013] Usually, as for one I/O buffer, in 
three-layer wiring, ********** formation of 
the two to 3 slot is carried out. 
Conventionally, one electrode for external 
connection is connected about this three 
I/O buffer by limit of the number for 
external connection of electrodes, and the 
limit of the number for external connection 
of electrodes was avoided with the cure on 
a circuit ( drawing 12 ). However, if three 
I/O buffers are connected to one electrode 
for external connection, it is necessary to 
change the signal to each I/O buffer, and 
will become complicated in circuit. 
Although it is desirable to connect one I/O 
buffer to one electrode for external 
connection, with such structure, the 
problem that the wire length of the 



electrode for external connection and an 
I/O buffer increases arises ( drawing 13 ). 
[0014] Then, in this example, the electrode 
for external connection is perpendicularly 
arranged in the upper part of these three 
I/O buffers 4 ( drawing 4 ). Under the 
present circumstances, you may shift and 
arrange the electrodes for external 
connection ( drawing 5 ). Since the 
electrode for external connection is placed 
on I/O buffer 4, the electrode for external 
connection and an I/O buffer can wire 
directly, and can prevent the increase in a 
wire length ( drawing 6 ). By arranging not 
only a field oxide -film top but on an 
element field, when curtailment of the area 
of the periphery section and area are the 
same, offer of the semiconductor integrated 
circuit which enriched the function of the 
electrode for external connection being 
conventionally arranged 1 round on the 
field oxide film of the chip periphery 
section is attained. Furthermore, electrode 
disposition for external connection which 
prevents the increase in the wire length 
between the electrode for external 
connection and an I/O buffer becomes it is 
[ on Layout CAD ] the same, and possible. 
In the present condition, as shown in 
drawing 4 , since the size of an I/O buffer is 
30*50 micrometers, one electrode for 
external connection corresponds on three 
I/O buffers to the size of 100 micrometers of 
the electrode for external connection. 
However, detailed- ization of an I/O buffer 
progresses, and if it becomes possible to 
arrange three or more I/O buffers in under 
one electrode for external connection and 
the electrode for external connection of an 
I/O buffer and the same number will be 
arranged toward the inside of an element 
field, the problem of a wire length is 
solvable. 

[0015] In addition, this invention is 
applicable also to the semiconductor circuit 
equipment with which the laminating of 
not only semiconductor circuit equipment 
but more many or a fewer number of the 



metal wiring layers with which the 
laminating of the metal wiring layer was 
carried out was carried out to three layers. 
The metal wiring layer of n layers can 
arrange the electrode 2 for external 
connection from on the field oxide film 1 of 
the periphery of the element field 3 to n 
rounds inside in the semiconductor circuit 
equipment by which the laminating was 
carried out ( drawing 8 ( drawing 7 )). As 
mentioned above, although the example of 
this invention was explained, the 
deformation and application various in the 
range which do not deviate from the 
summary of invention to others are 
possible. 
[0016] 

[Effect of the Invention] According to this 
invention, by arranging the electrode for 
external connection also on an element 
field, the increase in the electrode for 
external connection, reduction of the area 
of semiconductor integrated circuit 
equipment, and functional expansion are 
attained. Moreover, the increase in the 
wire length between the electrode for 
external connection and an I/O buffer can 
be prevented without the change on Layout 
CAD. 



connection by this invention. 

[Drawing 6] The related view of the I/O 

buffer and the electrode for external 

connection by this invention. 

[Drawing 7] The plan of the semiconductor 

chip of this invention. 

[Drawing 8] The cross section near [ for 
external connection ] the electrode of the 
semiconductor chip of this invention. 
[Drawing 9] The plan of the conventional 
semiconductor chip. 

[Drawing 10] The cross section near [ for 
external connection ] the electrode of the 
conventional semiconductor chip. 
[Drawing ll] The perspective diagram near 
[ for external connection ] the electrode of 
the conventional semiconductor chip. 
[Drawing 12] The related view of the 
conventional I/O buffer and a pad. 
[Drawing 13] The related view of the 
conventional I/O buffer and a pad. 
[Description of Notations] 
1 - Field oxide film 2, 2a, 2b, 2c - 
Electrode for external connection 3 - 
Element field 

4 -■ I/O buffer 5 — Layer insulation film 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The plan of the semiconductor 
chip of this invention. 

[Drawing 2] The cross section near [ for 
external connection ] the electrode of the 
semiconductor chip of this invention. 
[Drawing 3] The perspective diagram near 
[ for external connection ] the electrode of 
the semiconductor chip of this invention. 
[Drawing 4] The related view of the I/O 
buffer and the electrode for external 
connection by this invention. 
[Drawing 5] The related view of the I/O 
buffer and the electrode for external 
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